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In	 the	 past	 few	 years,	 Central	 Asia	 has	 witnessed	 ongoing	 economic	

expansion,	coupled	with	advancements	in	the	business	environment	and	a	

growing	 focus	 on	 decarbonization.	 Kazakhstan,	 in	 particular,	 relies	 on	

domestic	consumption	and	the	export	of	fossil	fuels,	presenting	challenges	

for	 decarbonization	 efforts.	 However,	 the	 country	 possesses	 signiAicant	

potential	 for	blue	hydrogen	production	due	 to	 its	 substantial	natural	 gas	

reserves.	 As	 a	 result,	 foreign	 companies,	 predominantly	 international	

Airms,	 are	 exploring	 opportunities	 for	 investing	 in	 green	 hydrogen	

production	 facilities	 in	 Kazakhstan.	 Foreign	 companies	 are	 promoting	

investment	plans	to	export	hydrogen	to	Europe.	On	October	27,	2022,	the	

Kazakh	 government	 and	 Germany's	 Hylasia	 One	 signed	 an	 investment	

document	 on	 the	 construction	 of	 a	 green	 hydrogen	 production	 and	

distribution	base	in	the	Mangistau	region	of	western	Kazakhstan. 	1

In	 2023,	 Japan	 announced	 its	 new	 energy	 strategy	 focused	 on	 clean	

hydrogen	 energy.	 Currently,	 the	 country's	 administration	 is	 actively	

involved	in	developing	unique	methods	for	the	creation	and	everyday	use	

of	hydrogen	energy	 in	various	 industries. 	As	a	nation	with	 limited	 fossil	2

fuel	 resources,	 Japan	 aims	 to	 diversify	 its	 energy	 dependence	 on	 oil	 and	

gas	imports	and	reduce	greenhouse	gas	emissions. 	3

Japan	 considers	 hydrogen	 energy	 strategically	 important	 for	 several	

reasons.	Firstly,	hydrogen	is	a	versatile	 fuel	 that	can	be	obtained	through	

various	 conversion	 processes.	 It	 can	 be	 used	 in	 multiple	 applications,	

including	energy	storage,	long-distance	transportation	of	clean	energy,	and	

as	 a	 fuel	 for	 vehicles	 and	 industrial	 processes	 that	 require	 continuous	

energy	supply.	
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To	promote	hydrogen	energy,	Japan	is	taking	steps	to	advance	its	adoption.	

This	 includes	 research	 and	 development	 efforts	 to	 improve	 hydrogen	

production	 methods,	 infrastructure	 development	 for	 hydrogen	

transportation	 and	 distribution,	 and	 the	 establishment	 of	 regulatory	

frameworks	and	 incentives	to	encourage	the	use	of	hydrogen	 in	different	

sectors. 	4

Central	Asian	countries	are	involved	in	Japan's	hydrogen	energy	initiatives	

as	potential	partners	for	hydrogen	production.	These	countries,	including	

Kazakhstan,	 possess	 abundant	 renewable	 energy	 resources	 that	 can	 be	

harnessed	 for	 hydrogen	 production.	 Collaborating	 with	 these	 countries	

allows	 Japan	 to	access	a	reliable	and	sustainable	source	of	hydrogen	and	

strengthen	bilateral	relations	through	energy	trade	and	cooperation. 	5

Before	 delving	 further	 into	 the	 topic,	 it's	 important	 to	 understand	 the	

relevance	 of	 hydrogen	 and	 how	 it	 can	 be	 obtained.	 As	 noted	 by	 the	

International	 Atomic	 Energy	 Agency	 (IAEA),	 hydrogen	 is	 a	 fuel	 obtained	

through	 various	 conversion	 processes.	 It	 is	 a	 convenient	 form	 of	 energy	

that	 can	 be	 utilized	 in	 diverse	 ways,	 including	 energy	 storage,	 long-

distance	transportation,	automotive	 fuel,	and	continuous	energy	usage	 in	

large-scale	industries. 	6

How	and	from	what	is	hydrogen	taken	for	use	as	energy?	

Hydrogen	can	be	produced	in	a	variety	of	ways,	through	electrolysis	from	

renewable	 sources,	 conversion	 of	 natural	 gas	 and	 from	 extraction	 from	
biomass.	

Hydrogen	 obtained	 using	 electrolysis	 from	 renewable	 sources	 stores	

energy	 from	 renewable	 sources	 well	 for	 a	 certain	 period	 of	 time	 in	 the	

absence	of	the	possibility	of	using	wind	or	solar	energy. 	7

Conversion	of	natural	gas	-	The	most	popular	way	to	obtain	hydrogen	from	
natural	 gas	 is	 through	 the	 reformation	 of	 methane.	 The	 advantage	 of	
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converting	natural	gas	 into	hydrogen	 is	 that	you	can	use	existing	natural	

gas	 equipment,	 meaning	 that	 it	 is	 advantageous	 not	 to	 use	 new	

technologies. 		8

What	can	Japan	offer	to	promote	hydrogen	energy?	

Referring	to	Japan's	Basic	Hydrogen	Strategy,	it	can	be	determined	that	the	

country	is	well-equipped	for	its	future	goals. 			9

Firstly,	 Japan	 possesses	 a	 strong	 industrial	 base	 and	 technological	
expertise	for	the	production	and	development	of	high-tech	resources. 	10

Furthermore,	 in	December	2017,	 Japan	was	 the	 Airst	country	 to	advocate	

for	 hydrogen	 energy.	 Since	 then,	 over	 40	 countries	 have	 followed	 this	

example,	 prompting	 Japan	 to	 revise	 its	 strategy.	 The	 updated	 Tokyo	

strategy	sets	ambitious	targets.	The	government	plans	to	invest	15	trillion	

yen	 over	 15	 years	 with	 the	 aim	 of	 utilizing	 3	 million	 tons	 of	 hydrogen	

annually	by	2030,	12	million	 tons	by	2040,	and	20	million	 tons	by	2050.	

This	 hydrogen	 will	 be	 used	 for	 various	 applications,	 including	 power	

generation,	 mobility,	 residential	 and	 commercial	 fuel	 cells,	 industrial	

heating,	and	chemicals. 	11

Secondly,	according	to	observations	from	Daisuke	Akimoto,	an	expert	from	
one	 of	 the	 leading	 political	 journals,	 The	 Diplomat,	 Japanese	 companies	

are	actively	working	on	different	paths	and	aspects	of	beneAicial	hydrogen	

production,	 transportation,	 and	 utilization.	 The	 development	 of	 this	

industry	will	help	Japan	become	one	of	the	global	leaders	in	this	Aield	and	

provide	 greater	 Alexibility	 in	 exporting	 Japanese	 technologies	 and	

equipment. 	12

Simultaneously,	Japan's	Basic	Strategy	for	the	adoption	of	hydrogen	energy	

highlights	 its	 strategic	 importance	 across	 various	 aspects.	 It	 is	 based	 on	
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the	concept	of	S	+	3Es	(safety	+	energy	security,	economic	efAiciency,	and	

environment)	in	response	to	global	energy	crises	and	the	volatile	situation	

surrounding	the	Russian-Ukrainian	war.	The	country	recognizes	the	need	

to	establish	new	means	of	energy	supply	to	ensure	its	sustainability. 	13

Our	 observations	 indicate	 that	 Japan	 views	 hydrogen	 as	 a	 crucial	 and	

essential	 resource	 for	 the	 continued	 support	 of	 their	 nation.	 Several	

countries	are	already	engaged	in	energy	transportation	partnerships	with	

Japan,	 and	 one	 notable	 example	 is	 Kazakhstan.	 In	 1999,	 Kazakhstan	

demonstrated	 an	 interest	 in	 addressing	 greenhouse	 gas	 emissions	 by	

signing	the	Kyoto	Agreement.	This	agreement	laid	the	groundwork	for	the	

development	 of	 Kazakhstan's	 emissions	 trading	 system	 (ETS),	 which	

regulates	emissions	through	market	mechanisms	like	cap-and-trade. 	14

Kazakhstan	 has	 large	 reserves	 of	 natural	 gas	 and	 coal,	 as	 well	 as	 great	

potential	 for	 RES	 (renewable	 energy),	 and	 one	 cannot	 fail	 to	 take	 into	

account	 the	 potential	 in	 technological	 terms	 too.	 Kazakhstan	 and	 Japan	

have	 already	 fostered	 strong	 relations	 in	 the	 provision	 and	 export	 of	

natural	 gas	 via	 pipelines.	 This	 collaboration	 signiAicantly	 reduces	

transportation	costs	and	opens	avenues	 for	 further	 cooperation	between	

the	two	nations. 	15

Moreover,	 Japan's	 collaboration	 with	 Kazakhstan	 extends	 beyond	

conventional	 energy	 sources.	 Given	 Kazakhstan's	 vast	 renewable	 energy	

potential,	particularly	in	wind	and	solar	power,	there	is	potential	for	joint	

ventures	 and	 cooperation	 in	 developing	 hydrogen	 production	 facilities	

powered	by	renewable	energy	sources.	This	would	further	bolster	Japan's	

hydrogen	strategy	and	contribute	 to	 the	global	 transition	 towards	a	 low-

carbon	economy. 	16
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Overall,	 Japan's	 pursuit	 of	 hydrogen	 energy	 as	 a	 strategic	 priority	

demonstrates	its	commitment	to	sustainability,	energy	diversiAication,	and	

international	 partnerships.	 By	 leveraging	 its	 technological	 expertise	 and	

collaborating	 with	 countries	 like	 Kazakhstan,	 Japan	 aims	 to	 shape	 the	

future	of	energy	and	play	a	leading	role	in	the	development	and	utilization	

of	hydrogen	as	a	clean	and	versatile	energy	source. 	17

Which	is	the	priority:	blue	hydrogen	or	green	hydrogen?	

As	 mentioned	 earlier,	 hydrogen	 can	 be	 produced	 through	 different	

pathways,	 and	 each	 has	 its	 own	 nuances.	 Blue	 hydrogen	 has	 a	 carbon	

dioxide	 emission	 percentage	 and	 may	 not	 be	 favorably	 received	 by	

countries	 prioritizing	 green	 energy.	 However,	 green	 energy	 also	 has	 its	

drawbacks,	 such	 as	 the	 signiAicant	 water	 requirement	 for	 electrolysis.	

While	 Kazakhstan	 has	 water	 reserves,	 prioritizing	 hydrogen	 over	 water	

security	 is	 not	 feasible.	 Renewable	 hydrogen	 production	 requires	 with	

large	quantity	of	water,	while	blue	hydrogen	requires	only	1	kg	of	water.	

These	 factors	 can	 be	 considered	 when	 determining	 priorities	 and	

processing	methods. 	18

Therefore,	both	options	have	advantages	and	disadvantages	in	their	usage.	

However,	 if	we	 consider	 the	most	 signiAicant	positive	aspect	of	hydrogen	

overall,	 it	 is	 its	 cost.	 Currently,	 the	 most	 economically	 viable	 method	 of	

hydrogen	production	is	the	"blue"	option,	which	relies	on	steam	methane	

reforming	 of	 natural	 gas.	 The	 cost	 of	 "blue"	 hydrogen	 is	 approximately	

$1-1.9	 USD	 per	 kilogram	 of	 H2	 (according	 to	 IEA	 data	 from	 2020).	

However,	 the	 addition	 of	 carbon	 capture	 and	 storage	 (CCUS)	 to	 this	

process,	known	as	"blue"	hydrogen,	can	increase	the	cost	to	$1.4-2.4	USD	

per	kilogram	of	H2.	It	is	also	possible	to	produce	"blue"	hydrogen	through	

coal	gasiAication,	which	costs	around	$2.0-2.2	USD	per	kilogram	of	H2. 	19
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In	the	case	of	producing	"blue"	hydrogen	from	natural	gas,	 the	main	cost	

factor	 is	 the	price	of	 the	natural	 gas	 itself.	Kazakhstan,	with	 some	of	 the	

lowest	 natural	 gas	 prices	 in	 the	 world,	 may	 have	 an	 advantage	 in	

producing	"blue"	hydrogen	with	lower	costs.	The	cost	of	producing	"blue"	

hydrogen	 from	 coal	 is	 primarily	 determined	 by	 capital	 and	 operational	

expenses.	 However,	 the	 carbon	 capture	 rate	 also	 signiAicantly	 inAluences	

production	costs.	

From	 a	 long-term	 perspective,	 reducing	 the	 capital	 costs	 of	 green	

hydrogen	production	requires	developing	 local	production	of	 low-carbon	

technologies	such	as	electrolysis,	wind	turbines	and	solar	panels	that	are	

part	of	the	green	hydrogen	supply	chain.	

It	 is	 important	 to	 note	 that	 high	 carbon	 prices	 in	 the	 future	 could	

signiAicantly	impact	the	competitiveness	of	both	blue	and	green	hydrogen,	

which	is	a	big	plus	for	both	Japan	and	Kazakhstan.	

Prospects	for	Uzbekistan	

Uzbekistan,	 as	a	 close	neighbor	of	Kazakhstan,	 can	 take	 inspiration	 from	

the	 development	 of	 hydrogen	 energy	 and	make	 a	 partial	 transition	 to	 it.	

Uzbekistan	 does	 not	 have	 the	 same	 vast	 reserves	 of	 natural	 gas	 as	 its	

neighbor,	 but	 despite	 this,	 it	 can	 focus	 on	 green	hydrogen,	 leveraging	 its	

potential	in	wind	and	especially	solar	energy.	To	achieve	this,	Uzbekistan	is	

making	 efforts	 to	 enhance	 its	 innovative	 capabilities	 in	 clean	 hydrogen	

development,	 and	 collaboration	 with	 neighboring	 countries	 such	 as	

Kazakhstan	can	help	strengthen	efforts	and	achieve	a	high	percentage	of	

quality	hydrogen	for	both	import	and	export. 		20

Based	 on	 the	 observations,	 among	 the	 three	 pathways	 for	 hydrogen	

production,	 the	 most	 optimal	 one	 for	 Uzbekistan	 in	 terms	 of	 hydrogen	

generation	 could	 be	 the	 development	 of	 renewable	 energy	 sources,	

speciAically	by	obtaining	hydrogen	from	wind	and	solar	energy,	as	there	is	

potential	in	these	areas.	Moreover,	this	green	hydrogen	has	a	high	demand	

in	operation	as	it	does	not	emit	pollutants	into	the	atmosphere.	
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Uzbekistan	 is	also	 striving	 to	achieve	30%	of	 its	energy	production	 from	

renewable	sources	by	2030	and	reduce	carbon	dependency	by	2050. 	The	21

country	is	already	collaborating	with	USAID	on	energy-related	issues	and	

the	launch	of	green	hydrogen	initiatives.	Additionally,	there	is	a	$2.2	billion	

investment	 in	 clean	 energy	 development,	 which	 has	 contributed	 to	 the	

installation	 of	 2,241	 megawatts	 of	 clean	 energy	 capacity	 throughout	

Central	Asia. 	22

Having	neighboring	 countries	 like	Kazakhstan	and	 Japan	with	 innovative	

hydrogen	developments	provides	signiAicant	opportunities	for	neighboring	

nations	 to	 independently	 implement	 their	 own	 initiatives.	 Central	 Asia	

possesses	 substantial	 potential	 for	 generating	 green	 and	 blue	 hydrogen,	

which	is	a	promising	alternative	to	carbon	dependency.	It	can	also	serve	as	

a	 secure	 buffer	 for	 countries	 with	 carbon	 dependency	 and	 limited	

reserves.	

In	conclusion,	that	hydrogen	is	a	clean	energy	source,	because	it	does	not	
emit	greenhouse	gases	or	pollutants	when	used	in	fuel	cells	or	combustion	

processes.	 Its	 combustion	 only	 produces	 water	 vapor,	 making	 it	 a	

potentially	 attractive	 solution	 for	 reducing	 carbon	 emissions	 and	

addressing	climate	change. 	23

Moreover,	 Hydrogen	 can	 be	 used	 in	 various	 sectors,	 including	

transportation,	 power	 generation,	 and	 industrial	 applications.	 It	 can	 be	

converted	 into	 electricity	 through	 fuel	 cells	 to	 power	 electric	 vehicles	 or	

used	directly	 in	 combustion	engines.	 Its	versatility	allows	 for	 integration	

into	 existing	 energy	 infrastructure	 and	 provides	 Alexibility	 in	 meeting	

different	energy	needs.	At	 the	same	time	Hydrogen	has	a	high	energy-to-

weight	 ratio,	 making	 it	 a	 potent	 energy	 carrier.	 This	 characteristic	 is	

advantageous	 for	 applications	 where	 energy	 storage	 and	 transportation	
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efAiciency	 are	 crucial,	 such	 as	 fueling	 vehicles	 or	 remote	 power	

generation. 	24

The	most	 bene<icial	 part	 for	Uzbekistan	 is	 that	hydrogen	 can	be	obtained	
through	 electrolysis	 from	 renewable	 sources	 such	 as	 solar,	 wind	 and	

biomass.	Thmys	allows	for	the	creation	of	a	renewable	hydrogen	economy,	

coupling	 hydrogen	 production	 with	 renewable	 energy	 sources	 and	

contributing	to	the	decarbonization	of	the	energy	sector.	
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